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Abstract
Background: In our previous study, we found that the degree of sense of coherence (SOC) and baseline ratings of
several dimensions of health-related quality of life (HRQoL) were the most important predictors of HRQoL changes
6 months after the pre-diagnosis period of breast cancer. To find a way to explain these findings, the aim of this
study was to explore the mediating effect of the SOC between ratings of HRQoL dimensions before final diagnosis,
and ratings of the same dimensions at the 6 months follow up, within a sample of women with breast cancer.
Methods: A longitudinal study with a prospective design at baseline (T1) and 6 months later (T2) was conducted
on 162 women with breast cancer. To measure HRQoL dimensions three different questionnaires, the European
Organization for Research and Treatment of Cancer QLQ-30, the SF-12 Health Survey version 2 and the Health Index
were applied at T1 and T2 to cover both diagnostic-specific and generic dimensions. Measurement of the SOC as a
mediator was done by the SOC-13 scale.
Results: Mediational analyses on eight significant pairs of HRQoL dimensions showed that the degree of SOC
totally mediated variations of global quality of life (p < 0.001) as well as cognitive and social functioning (p <0.05)
scores between T1 to T2. Changes in the scores of emotional functioning (p < 0.01), fatigue (p < 0.05), financial
difficulties (p < 0.05), well-being (p < 0.001), and mental health component (p < 0.001) were partially mediated. The
degree of SOC explained 16 % to 45 % of the variances in HRQoL dimensions at T2.
Conclusions: The mediating pathway of the SOC in the context of this study appears to be the key to understanding
how a higher sense of coherence as an inner resource may serve as a protective psychological factor in the adaptation
process of the patients. Clinicians might consider coherence-oriented structure of the SOC and the connection
between the SOC and HRQoL data in intervention plans from the first visit onwards. It may assist the
identification of women who are at greater risk for maladaptation to the breast cancer trajectory.
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Background
There is universal agreement on the individual and the
multidimensional nature of health-related quality of life
(HRQoL) [1]. HRQoL focuses on the patient’s perception
of well-being, functioning and symptoms in relation to a
disease and its treatment [1–3]. Most commonly HRQoL
refers to the subjective experience of global health status,
which is measured by patient reported outcome question-
naires [2]. Based on the World Health Organization defin-
ition, HRQoL includes at least dimensions of physical,
psychological and social functioning in the context of dis-
ease [4]. Furthermore, it can be measured by both generic
and disease-specific questionnaires [1]. To be diagnosed
with breast cancer is stressful, and might be followed by
short or long-term physical and psychological challenges
with regard to treatment side effects and fear of recurrence
[5, 6]. A variety of HRQoL studies of patients with cancer
indicate that how a person rates his/her HRQoL at one-
time point is directly related to the person’s rating at
follow-ups, i.e., patients' baseline quality of life scores are
predictive of the level of subsequent quality of life assess-
ments [7–11]. Thus, higher numbers of perceived func-
tioning impairments and symptoms at baseline (often at
the time of diagnosis) are followed by the same pattern at
follow-ups, irrespectively of the time frame (6, 12 or
24 months after baseline). There is also evidence that a
person’s rating of his/her HRQoL is related to the person's
ability to cope with and manage the challenges that may
come with an illness [1, 12, 13].
Antonovsky [14] developed the concept of sense of
coherence (SOC) to be an orientation to life which has an
influence on health and, as an internal resource, can be
helpful in managing life stressors to assist successful cop-
ing. Antonovsky [14] operationalized the concept of SOC
to be measured in a 13-item scale, which has shown
cross-cultural validity and reliability [15]. Three elements
are included in the concept of SOC: comprehensibility (a
belief that things happening in life are rational, predictable
and understandable), manageability (a belief that people
have the ability and the resources necessary to take care of
things, and that things are manageable and within their
control), and meaningfulness (a belief that things in life
are worthwhile and that there is good reason to care about
what happens) [14, 16]. The SOC is evidently more con-
centrated on factors promoting health, rather than factors
causing particular diseases [14, 17]. Antonovsky [14] hy-
pothesized a high SOC to be a salutogenic resource (creat-
ing positive health), which develops with increasing age
and is related to generalized resistance resources (GRRs).
The term GRRs refer to a number of resources which are
bound to the person, his/her capacity and his/her environ-
ment. The GRRs are created by life experiences, and
include both genetic and psychosocial dispositions, such
as ego identity (strength), knowledge, intelligence, wealth,
social support, cultural stability and religion, all of which
makes energy available to cope with stressors [14, 16].
When the GRRs are insufficient, the person does not cope
well and this may result in generalized resistance deficits
(GRDs). The SOC is formed by both GRRs and GRDs and
one’s own life experience [18]. As postulated by Anto-
novsky, the SOC mediates the effects of external stressors
and resources on psychological dysfunctions [19]. Anto-
novsky [14] believed that the SOC concept is broader than
being a specific coping strategy and that a higher SOC is
required for successful overall coping and should be
regarded as an ability to find and utilize resources. Anto-
novsky [14] discussed high and low degrees of SOC, but
he didn’t define what can be considered as a normal SOC.
Also, he described that the SOC is entirely developed by
the end of the third decade of life, and thereafter is show-
ing only minor and temporary fluctuations in response to
stressful situations [14]. Later studies by other researchers
put this issue under discussion and proposed that the
SOC may not be as stable as Antonovsky said [20, 21],
while others show it to be stable [22, 23]. The role of SOC
as a significant predictor of HRQoL outcomes is sup-
ported in previous and current studies, i.e., the higher the
SOC, the better the HRQoL [24–26], especially in psycho-
social dimensions [27]. This has also been evident in stud-
ies among patients with breast cancer [11, 13, 28].
Furthermore, a systematic review of the SOC scale dis-
cussed the mediating or moderating effect of the SOC on
the patients’ perceptions of their subjective health, show-
ing that the stronger the SOC, the lower was the number
of reported health impairments and symptoms [17].
The SOC scale score has shown a mediating effect in
numerous studies within different samples [29–38].
Overall, these studies show that the degree of SOC
mediates correlation between management of stress/
symptoms and perception of health and psychological
well-being. On the contrary, Lundberg [39] did not find
that SOC mediates the effect of childhood factors on
adult health in a Swedish population. But, in another
study [40] the degree of SOC functioned as both a medi-
ator and moderator between the experience of psycho-
social work environment and the experience of stress
symptoms. The results showed that persons with higher
SOC might cope more efficiently with work environ-
mental strain, than individuals with lower SOC.
In our previous study [11], we found that the degree
of SOC and baseline ratings of several dimensions of
HRQoL were the most important predictors of HRQoL
changes 6 months after the pre-diagnosis period of
breast cancer. These findings led us to test the longitu-
dinal role of the SOC scale score as a mediator of
HRQoL dimensions. A mediator shows evidence regard-
ing casual relationship between the variables [41] or
explains how or why the variables are mainly correlated
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[42]. To our knowledge there are no studies on the role
of the SOC as a mediator between baseline levels of
HRQoL dimensions and the levels of the same dimen-
sions at follow-ups in patients with breast cancer. There-
fore, based on prior experience and previous literature
we hypothesized that baseline levels of HRQoL dimen-
sions have a direct and indirect effect on the levels of
the same dimensions 6 months later. The aim of this
study was to explore the mediating effect of the SOC
between ratings of HRQoL dimensions before final diag-
nosis, and ratings of the same dimensions at the 6-month
follow up, within a sample of women with breast cancer.
In this study, HRQoL was measured by a specific ques-
tionnaire for cancer patients, the European organization
for research and treatment of cancer (EORTC) QLQ-C30
[43], and two generic questionnaires, the SF-12 Health
Survey version 2 (SF-12v2) [44] and the Health Index (HI)
[45]. SOC was measured by the SOC-13 scale [45]. We
discuss the role of the SOC as a total or partial mediator
between ratings of HRQoL dimensions at baseline (pre-
diagnosis phase) and 6 months later.
Methods
Design
This is a longitudinal study with a prospective design by
two measurement points: baseline (T1) (pre-diagnosis
phase of breast cancer) and 6 months later (T2).
Participants
Before surgery and final diagnosis of breast cancer, 254
eligible women suspected of breast cancer, with an oper-
able lump or other symptoms in the breast, were
recruited from the surgical wards at two hospitals in
Tehran belonging to the Tehran University of Medical
Sciences. The breast cancer diagnosis was confirmed
with a quick pathology report during surgery. This
report was thereafter controlled in detail, and the final
result was given to the patients two to three weeks later.
Women with a confirmed diagnosis of breast cancer
were included in the study’s follow-up. Of these 254
women, 39 (15 %) were later diagnosed with benign
tumors, 15 (6 %) did not return the questionnaires, and
10 (4 %) did not complete the questionnaires, leaving
190 participants (75 %) at T1 who had a confirmed
breast cancer diagnosis after surgery. There was a fur-
ther drop-out rate of 28 participants (11 %) during the
6-month follow up at T2, 23 (9 %) declined further par-
ticipation, 4 (2 %) had a change of address and 1 (0.4 %)
had deceased, leaving a final sample of 162 patients
(64 %) that participated at both T1 and T2. Inclusion cri-
teria were to have sufficient knowledge of the Persian
language to answer the questionnaires and no previous
cancer history.
Instruments
To measure HRQoL dimensions three different ques-
tionnaires, including the EORTC QLQ-C30, the SF-12v2
and the HI were applied at T1 and T2 to cover both
diagnostic-specific and generic dimensions, along with
the SOC scale.
The European Organization for Research and Treatment
of Cancer QLQ-30 (EORTC QLQ-C30) version 3 is a
cancer-specific questionnaire that has been translated and
validated in the Persian language [43]. The EORTC QLQ-
C30 (30 items) comprises a global health status/quality of
life scale, five functional scales (physical, PF; role, RF; emo-
tional, EF; cognitive, CF; and social, SF), three symptom
scales (fatigue, FA; pain, PA; and nausea/vomiting, NV),
and six single-item scales (appetite loss, AP; insomnia, SL;
dyspnea, DY; constipation, CO; diarrhea, DI; and financial
difficulties, FI). The EORTC QLQ-C30 is rated on a four-
point scale from 1 to 4 (except for global health status/
quality of life in which a seven-point scale is used). All of
the scales are linearly transformed to a scale from 0 to 100.
A high score for the global health status/ quality of life and
functional scales represents a high quality of life and a
healthy level of functioning. However, a high score for
symptom scales or single items represents a high level of
problems. The psychometric properties of this question-
naire have been supported in different countries [46], also
in Iran [43]. In the present study Cronbach’s alpha coeffi-
cients for the scales of the questionnaire at T1 were >0.60,
except for three scales: RF (0.46), CF (0.44), and NV (0.44).
However, Cronbach’s alpha coefficients for all scales of the
EORTC QLQ-C30 were greater than 0.60 at the 6-month
follow-up.
The SF-12 Health Survey version 2 (SF-12v2) is a generic
questionnaire, measuring subjective health and the trans-
lated Persian version of the SF-12v2 was used in this study
[44]. The SF-12v2 consists of 12 items aggregated in two
summary components: a Physical Component Summary
(PCS) and a Mental Component Summary (MCS) which
are standardized to produce a mean of 50 with a standard
deviation of 10 (norm-based scoring) [47]. The higher the
score, the better the perceived health of the participants
[47]. In the present study Cronbach’s alpha coefficients for
two summary components of the Persian version of the
SF-12v2 at T1 and T2 were 0.72 and 0.78, respectively.
The Health Index (HI) is a generic questionnaire,
reflecting general well-being and the validated Persian
version was used [45]. It contains of nine items (energy,
temper, fatigue, loneliness, sleep, dizziness, bowel func-
tion, pain and mobility) [48]. The items are rated on a
verbal scale from very poor (1) to very good (4), provid-
ing a total score from 9 to 36. The higher the score, the
better the individual’s perceived well-being [48]. In this
study Cronbach’s alpha coefficient at T1 was 0.62 and
0.82 at T2.
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The Sense of Coherence (SOC) Scale measures an indi-
vidual’s global view of life based on how comprehensible,
manageable, and meaningful life appears in 13 items. The
respondents indicate agreement or disagreement on a
seven-point semantic scale, with two anchoring responses.
The total score is from 13 to 91. The higher the score, the
stronger the SOC [14]. The scale is applicable cross-
culturally and has acceptable validity and reliability [15].
The Persian validated version of the SOC was used in this
study [45]. Cronbach’s alpha coefficient was 0.83.
Demographic and clinical data
Demographic information and clinical data were obtained
by a short interview and medical records, respectively at
T1.
Data collection procedures
Baseline data were collected at the surgical wards, on
days 1–14 before a final diagnosis of breast cancer. The
questionnaires comprised the EORTC QLQ-C30, the
SF-12v2, the HI and the SOC scale. The 6-month
follow-up data was collected by sending the same ques-
tionnaires with a letter of explanation and a pre-stamped
envelope to the participants.
This study was approved by the Ministry of Health
and Medical Education of Iran (The National Ethical
Board of Research: P/391-31). All participants received
verbal and written information, and written informed
consent was obtained. All participants were in a vulner-
able condition before final diagnosis of breast cancer.
Thus, the researcher emphasized voluntariness and the
right to withdraw from further participation at any time
of the study. (License agreements #25762, #36170 per-
mission for application of the SF-12v2 was obtained
from QualityMetric Incorporated).
Statistical analyses
All statistical analyses were conducted using the SPSS
version 20. The accepted level of internal consistency of
the scales was a Cronbach’s alpha above 0.60 [1]. The
level of statistical significance was set at p <0.05. The
baseline values of all scale scores of the EORTC QLQ-
C30, the two summary components of the SF-12v2 (PCS
and MCS) and the HI were defined as independent vari-
ables, and the same scale scores at the 6-month follow
up as dependent. All variables met the normality
assumptions by P-P plots. Analyses started with the cal-
culation of Pearson product–moment correlation coeffi-
cients between the mediator (SOC scale scores), the
independent (T1 scale scores), and the dependent (T2
scale scores) variables in a correlation matrix. Based on
the assumption of mediation analysis [42] significant
pairs (between the mediator and the independent vari-
able as well as between the independent and the
dependent variable) of the correlated variables were ex-
tracted to be entered in the Multiple Linear Regression
(MLR) analyses.
Non-clinical changes of the SOC were found over time
from T1 to T2 [11], therefore the SOC at T2 was selected
as a mediator when the patients were in a relatively stable
condition. The mediating effect of SOC was investi-
gated, based on a general mediation model suggested
by MacKinnon et al. [49] (Fig. 1). Age (a continuous
variable), educational level and cancer stage (dichotom-
ous variables) were controlled for in all analyses as they
were significant in the results of our previous study
[11]. A series of MLR analyses in three steps, recom-
mended by Baron and Kenny [42], were performed.
The first step examined whether the independent vari-
able (T1 scale scores) correlated with the mediator
(SOC scale scores). In the second step, it was deter-
mined whether the independent variable (T1 scale
scores) correlated with the dependent variable (T2 scale
scores). The third step examined whether both the me-
diator (SOC scale scores) and independent variable (T1
scale scores) correlated with the dependent variable (T2
scale scores). As a rule of thumb [42], when the results
of the first and second steps of MLR analyses are sig-
nificant, the degree of SOC is a total mediator if the
correlation between the independent (T1 scale scores)
and dependent variables (T2 scale scores) is non-
significant in the third step. However, the degree of
SOC is a partial mediator, if this correlation decreases.
The Sobel test was then used on the third step of the
MLR analyses to evaluate the significant mediation ef-
fect. A value of >1.96 (p <0.05) indicates support for a
mediating effect [50]. To further establish the medi-
ation effect, Bootstrapping was used [51]. By Bootstrap-
ping, the mediation effect is estimated based on a large
number of Bootstrap samples generated from the ori-
ginal data by random sampling with replacement [51].
In this study Bootstrap was based on 1000 Bootstrap
samples with a bias-corrected accelerated method to







Fig. 1 A general mediation model. The diagram does not include
the control variables of age, educational level and cancer stage,
but they were included in the multiple linear regression analyses.
DV: dependent variable. IV: independent variable
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does not include zero, it suggests a significant medi-
ation effect at the 0.05 level [52].
For using the MLRs with four independent variables
(T1 scale scores, age, educational level and cancer stage)
and one mediator (SOC scale score), and selecting a
level of R2 as small as 0.10 (effect size =0.11), according
to Cohen’s Tables [53], a sample size of 154 breast can-
cer patients is optimal and meets the power of 0.90.
Therefore, our sample size (n = 162) seems sufficient to
test the mediation effect. All assumptions of the MLRs
were fulfilled by assessment of the models’ residual [54].
Results
Descriptive statistics
Demographic and medical characteristics of the sample
are presented in Table 1. The mean age of the breast
cancer patients was 46. 1 years (SD = 9.8, range 23–67
years). The mean score of the SOC scale was 63.1 and
standard deviation 13.4.
The mediating effect of sense of coherence
The results of bivariate correlations between the medi-
ator (SOC scale scores) and the independent variable
(T1 scale scores) as well as between the independent
(T1 scale scores) and the dependent variable (T2 scale
scores) in the correlation matrix showed that eight pairs
out of in total 18 numbers of HRQoL variables were sig-
nificant to be included in the mediation models. When
we controlled the regression models for age, education
and disease stage, and the degree of SOC as a mediator
was included in the models, the associations between
HRQoL dimensions at T1 and the same dimensions at
T2 decreased or were no longer significant. The MLRs
results from these eight mediation models revealed that
the degree of SOC totally mediated variation of the pa-
tients’ ratings of global quality of life (p <0.001) as well
as CF and SF (p <0.05) scales scores of the EORTC
QLQ-C30 from T1 to T2. For the remaining variables,
the degree of SOC indicates a partially mediating role:
EF (p <0.01), FA (p <0.05), FI (p <0.05), HI (p <0.001)
and MCS (p <0.001) scales scores (Table 2). The models
with the SOC as a mediator explained 16 % to 45 % of
the variances in the T2 scale scores. The Sobel and Boot-
strap tests met all criteria for all eight variables, except
for the financial scale in the EORTC QLQ-C30 which
only met the criterion for the Bootstrap test. In Table 2,
Table 1 Demographic and medical characteristics of the sample of women with breast cancer (n = 162)
Characteristics Number Percent Characteristics Number Percent
Age group (in years) Cancer stage
≤49 101 62.3 Mild (stage 0 to II) 121 74.7
>49 61 37.7 Severe (stage III & higher) 41 25.3
Marital status Chemotherapy
Single 11 6.8 Yes 128 79.0
Married 129 79.6 No 34 21.0
Divorced/widowed 22 13.6 Radiotherapy
Education Yes 122 75.3
High school or less 54 33.3 No 40 24.7
College /university 108 66.7 Hormonal therapy
Employment status Yes 111 68.5
Working 51 31.5 No 51 31.5





One chronic disease 42 26.0
More than one 36 22.0
No disease 84 51.9
Surgical procedure
Breast conservation 72 44.4
Mastectomy 90 55.6
aLong-standing diseases such as diabetes, hypertension, hyperlipidemia, and musculoskeletal problems
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the mediating effect of SOC on these eight significant
pairs of HRQoL dimensions is presented.
Discussion
This study reveals that the patients’ ratings of HRQoL
dimensions before the final diagnosis of breast cancer is
related to how they rate the same dimensions 6 months
later, and that their degree of SOC mediates these rat-
ings in some dimensions. It is earlier confirmed that
cancer patients who report low levels of functions and
well-being as well as high levels of symptoms at baseline
are significantly at risk for low, respectively high levels
of the same dimensions later after treatment [8, 10]. The
role of SOC as a mediator of the ratings of HRQoL in
cancer patients has scarcely been studied. The degree of
SOC has earlier been found to partially mediate between
perceived stress and quality of life perception in a sam-
ple of women family members of seriously mentally ill
adults [55]. The authors suggested that reducing stress
and focusing on interventions to strengthen their degree
of SOC might assist these women. Hyphantis et al. [56]
in a cross-sectional study within a sample of patients di-
agnosed with systemic lupus erythematosus (SLE) in
comparison with a diseased control group reported that
the association between psychological distress and phys-
ical HRQoL was totally mediated by the degree of SOC
in the SLE patients group. The authors concluded that
an individual with a higher SOC is more likely to per-
ceive complications as understandable and the treatment
as manageable and life as meaningful. It is noteworthy
that in our study, the SOC scale score functioned as a
total mediator of HRQoL ratings between the pre-
diagnosis phase and 6 months later in three dimensions:
overall quality of life and cognitive and social function-
ing. Furthermore, the degree of SOC served as a partial
mediator for changes in emotional functioning, fatigue,
financial difficulties, well-being, and mental health over
time. The partial mediating role of SOC brings to mind
that there are probably other factors or mediators that
influence the relation between baseline HRQoL dimen-
sions and the same dimensions 6 months later. In a
study on quality of life of older women with chronic ill-
ness, it was recognized that physical limitation (in areas
of symptom bother and functional health) had a signifi-
cant negative influence on quality of life, and this effect
was mediated by two variables, the SOC and illness
appraisal [57]. Apart from the level of physical limita-
tion, women with higher SOC and more positive illness
appraisal showed higher levels of quality of life. These
findings demonstrate that the SOC and positive ap-
praisal may have a protective role to reduce negative
effects in the perceived quality of life. Additionally, the
relationship between ratings of HRQoL dimensions at
two different time points, e.g., from baseline to 6-month
later could theoretically explain by a model called “re-
sponse shift” [58]. This theory discusses that response
shift (i.e., time-related changes) might be an important
mediator to HRQoL changes and the adaptation process,
when patients are confronted with a life-threatening dis-
ease [58]. Response shift, suggests that the patients reset
Table 2 Testing the mediating effect of sense of coherence (SOC scale scores) in relationship between HRQoL dimensions at
baseline (T1 scale scores) and the same dimensions 6 months later (T2 scale scores) in women with breast cancer (n = 162) by three
steps of multiple linear regression analysis, Sobel test and Bootstrap
Standardized beta coefficient (b)b Bootstrapped confidence interval (CI)
Mediation chain: IV1→M2→DV3 IV→ M IV→ DV IV→ DV M4 Sobel test CI 95 % Lower CI 95 % Upper
EORTC QLQ-C30 Scales:
QoL-T1→ SOC-T2→QoL-T2 .27a .24b .10 3.26a .45 .93
EF-T1→ SOC-T2→ EF-T2 .23b .27b .16c 2.72b .11 .27
CF-T1→ SOC-T2→ CF-T2 .23b .16c .09 2.36c .19 .65
SF-T1→ SOC-T2→ SF-T2 .18c .19c .13 2.04c .36 .83
FA-T1→ SOC-T2→ FA-T2 -.17c .25b .19b 2.03c -.93 -.42
FI-T1→ SOC-T2→ FI-T2 -.17c .32a .29a 1.63 -.88 -.10
Health Index
HI-T1→ SOC-T2→ HI-T2 .32a .48a .34a 3.62a .11 .18
SF-12v2 Scales:
MCS-T1→ SOC-T2→MCS-T2 .37a .42a .21b 4.36a .37 .60
ap < 0.001, bp < 0.01, cp < 0.05
bThe variables of age, educational level and cancer stage were controlled for in all multiple linear regression analyses
1IV, independent variable (HRQoL dimensions at T1)
2M, mediator (SOC scale scores at T2)
3DV, dependent variable (HRQoL dimensions at T2)
4Relationship between IV and DV after controlling for the mediator
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their perceptions based on new expectations, standards
and values in their life leading to adaption and improved
HRQoL [4, 58]. In other words, a response shift is a
change in what is important in life as a result of what’s
going on in life. Most of the time, the patients develop
different values over time as a result of the trajectory of
a disease [59]. It is rather natural to hypothesize that the
way response-shift appears, depends on the degree of
SOC, i.e., how people manage and adjust to life strain,
for which we found some support for in our study.
The SOC mediated totally or partially dimensions of
psychosocial character on HRQoL ratings more than the
dimensions of a physical character, which is consistent
with other studies [60, 61]. The question whether the
concepts of SOC and mental health are closely interre-
lated has been raised, but studies indicate that although
correlated, they can be considered as independent con-
cepts [17, 22].
The longitudinally mediating effect of the SOC in the
context of this study from the pre-diagnosis phase of
breast cancer to 6 months later supports the role of
SOC as an inner resource, which can positively influence
the response to the challenges that are coming with
breast cancer over time and reinforce the patient’s recov-
ery in the form of improved quality of life. Here, our
findings suggest that a higher degree of SOC may func-
tion as a protective mediator for HRQoL dimensions in
the process of psychological adaptation to the cancer
trajectory.
Testing the mediating role of the SOC in a longitudinal
design enabled us to find a new perspective to the influ-
ence of the baseline HRQoL variables on the same vari-
ables 6 months later. The SF-12v2 and HI as generic
HRQoL measurements were used in this study to confirm
the results of the disease-specific questionnaire EORTC
QLQ-C30, as they might measure different perspectives.
Our findings showed that the results were consistent in
their parallel respective scales of overall health status,
physical, and mental/emotional dimensions.
In Summary, the findings of our study add to the
knowledge about the longitudinally role of the SOC in
the context of coping with breast cancer before final
diagnosis and 6 months later during a time of complex
treatment decisions or treatment end. The present find-
ings lend some support to Antonovsky’s theory about
the SOC and coping. The SOC can be viewed as a
“resistance resource” that helps individuals experience
stress as less threatening, to cope with it more effi-
ciently, and to experience less stress-related illness [16].
The structures embedded in the concept of SOC, compre-
hensibility, manageability, and meaningfulness, showed a
buffering effect on perceived HRQoL impairments. There-
fore, considering the coherence-oriented structure of the
SOC is important. Integrating knowledge of patients’
HRQoL and their perceptions of a how comprehensible,
manageable and meaningful their situation is, may provide
a foundation to detect the women who are at greater risk
for psychological maladaptation to the disease trajectory
and HRQoL impairment.
Conclusions
This study shows that the ratings of some of the di-
mensions of HRQoL by breast cancer patients are lon-
gitudinally mediated by the way how they view their
life as comprehensible, manageable and meaningful,
and thereby cope with life strain, in this study mea-
sured by the Sense of Coherence Scale. The mediating
pathway of the sense of coherence in the context of
this study appears to be the key to understanding how
a higher sense of coherence as an inner resource may
serve as a protective psychological factor in the adap-
tation to breast cancer and consequently HRQoL im-
pairments over time. This indicates the importance to
focus on the identification of potential problem areas
of HRQoL in relation to the patient´s degree of sense
of coherence to incorporate them in intervention plans
from the first visit at pre-diagnosis period onwards.
Abbreviations
HRQoL: Health-related quality of life; SOC: Sense of coherence;
GRR: Generalized resistance resource; GRD: Generalized resistance deficit;
EORTC: European Organization for research and treatment of cancer;
SF-12v2: SF-12 Health survey version 2; HI: Health index; PF: Physical
functioning; RF: Role functioning; EF: Emotional functioning; CF: Cognitive
functioning; SF: Social functioning; FA: Fatigue; PA: Pain; NV: Nausea/
vomiting; AP: Appetite loss; SL: Insomnia; DY: Dyspnea; CO: Constipation;
DI: Diarrhea; FI: Financial difficulties; PCS: Physical component summary;
MCS: Mental component summary ; MLR: Multiple linear regression.
Competing interests
The authors have no competing interests to declare in relation to the
content of this paper.
Authors’ contributions
CR and ALE did the planning and design of the study; data were collected
and computerized by CR. All authors provided comments on the data
analysis. CR and ALE together analyzed and interpreted the data. CR was the
leading author for writing and revising the article. Both HAA and KS
contributed significant text. ALE, HAA and KS were responsible for the critical
revisions of the manuscript. All authors approved the final version of this
manuscript.
Acknowledgements
The project was partially funded by the Ministry of Health and Medical
Education of Iran and the Karolinska Institutet in Sweden. We are grateful to
Dr. Ahmad Saidee from Shahid Beheshti University for his statistical advice.
We also thank all participants for their cooperation in this study.
Author details
1Department of Nursing, School of Nursing and Midwifery, Shahid Beheshti
University of Medical Sciences, Vali-Asr Avenue, Cross of Vali-Asr and Neiaiesh
Highway, Opposite to Rajaee Heart Hospital, Tehran 1996835119, Iran.
2Department of Nursing, Nursing and Midwifery School, Islamic Azad
University, Isfahan (Khorasgan) Branch, Isfahan 8153653791, Iran. 3Department
of Neurobiology, Care Sciences and Society, Karolinska Institutet, Alfred
Nobels Alle’ 23, Huddinge 14183, Sweden.
Rohani et al. Health and Quality of Life Outcomes  (2015) 13:195 Page 7 of 9
Received: 14 October 2015 Accepted: 1 December 2015
References
1. Fayers PM, Machine D. Quality of Life: The Assessment, Analysis and
Interpretation of Patient-Reported Outcomes. West Sussex: John Wiley &
Sons Ltd; 2007.
2. Bowling A. Measuring Health: A Review of Quality of Life Measurement
Scales. Berkshire, England: Open University Press; 2005.
3. Fairclough D. Design and Analysis of Quality of Life Studies in Clinical Trials.
Boka Raton: Chapman & Hall/CRC Press; 2010.
4. O’Connor R. Measuring Quality of Life in Health. Edinburgh: Churchill
Livingstone; 2004.
5. Liao MN, Chen MF, Chen SC, Chen PL. Uncertainty and anxiety during the
diagnostic period for women with suspected breast cancer. Cancer Nurs.
2008;31(4):274–83.
6. Montazeri A, Vahdaninia M, Harirchi I, Ebrahimi M, Khaleghi F, Jarvandi S.
Quality of life in patients with breast cancer before and after diagnosis: an
eighteen months follow-up study. BMC Cancer. 2008;8:330.
7. Bernhard J, Hürny C, Coates AS, Peterson HF, Castiglione-Gertsch M, Gelber
RD, et al. Factors affecting baseline quality of life in two international
adjuvant breast cancer trials. International Breast Cancer Study Group
(IBCSG). Br J Cancer. 1998;78(5):686–93.
8. Browall M, Ahlberg K, Karlsson P, Danielson E, Persson LO, Gaston-Johansson F.
Health-related quality of life during adjuvant treatment for breast cancer
among postmenopausal women. Eur J Oncol Nurs. 2008;12(3):180–9.
9. Ahmad Kiadaliri A, Bastani P, Ibrahimipour H. Health-Related Quality of Life
of Breast Cancer Patients in Iran: Pooled analysis using generalized
estimating equations. Asian Pac J Cancer Prev. 2012;13(3):941–4.
10. Sau S, Chatterjee S, Saha I, Sau S, Roy A. Baseline Demographic profile and
general health influencing the post-radiotherapy health related quality-of-life
in women with gynaecological malignancy treated with pelvic irradiation.
Indian J Palliat Care. 2013;19(3):186–91.
11. Rohani C, Abedi HA, Omranipour R, Langius-Eklöf A. Health-related quality
of life and the predictive role of sense of coherence, spirituality and
religious coping in a sample of Iranian women with breast cancer: A
prospective study with comparative design. Health Qual Life Outcomes.
2015;13:40. doi:10.1186/s12955-015-0229-1.
12. Filazoglu G, Griva K. Coping and social support and health related quality of
life in women with breast cancer in Turkey. Psychol Health Med. 2008;13(5):
559–73.
13. Kenne Sarenmalm E, Browall M, Persson L-O, Fall-Dickson J, Gaston-Johansson F.
Relationship of sense of coherence to stressful events, coping strategies, health
status, and quality of life in women with breast cancer. Psychooncology. 2013;
22(1):20–7.
14. Antonovsky A. Unraveling the Mystery of Health: How People Manage
Stress and Stay Well. San Francisco: Jossey-Bass Publishers; 1987.
15. Eriksson M, Lindström B. Validity of Antonovsky's sense of coherence scale: a
systematic review. J Epidemiol Community Health. 2005;59:460–6.
16. Antonovsky A. The structure and properties of the sense of coherence scale.
Soc Sci Med. 1993;36:725–33.
17. Eriksson M, Lindström B. Antonovsky’s sense of coherence scale and the
relation with health: a systematic review. J Epidemiol Community Health.
2006;60:376–81.
18. Hoho VN. The sense of coherence and resilience of HIV-positive students
in the support group of a university in the Eastern Cape. Thesis for the
degree of Master of Philosophy (HIV/AIDS Management) in the Faculty of
Economic and Management Sciences at Stellenbosch University. 2014.
https://scholar.sun.ac.za/bitstream/handle/10019.1/96048/hoho_sense_
2014.pdf?sequence=3&isAllowed=y. Accessed 2 December 2015.
19. Ferrajão PC, Oliveira RA. The effects of combat exposure, abusive violence,
and sense of coherence on PTSD and depression in Portuguese Colonial
War Veterans. Psychol Trauma. 2015; doi: 10.1037/tra0000043
20. Nilsson B, Holmgren L, Stegmayr B, Westman G. Sense of coherence
stability over time and relation to health, disease and psychosocial changes
in a general population: A longitudinal study. Scand J Public Health. 2003;
31(4):297–304.
21. Feldt T, Leskinen E, Kinnunen U, Ruoppila I. The stability of sense of
coherence: Comparing two age groups in a 5-year follow-up study. Pers
Individ Dif. 2003;35:1151–65.
22. Langius-Eklöf A, Samuelsson M. Sense of coherence and psychiatric morbidity
in terms of anxiety and depression in patients with major depression
undergoing electric convulsive treatment. Scand J Caring Sci. 2009;23(2):375–9.
23. Feldt T, Leskinen E, Kinnunen U, Mauno S. Longitudinal factor analysis
models in the assessment of stability of sense of coherence. Pers Individ
Dif. 2000;28:239–57.
24. Eriksson M, Lindstrom B. Antonovsky's sense of coherence scale and its
relation with quality of life: a systematic review. J Epidemiol Community
Health. 2007;61:938–44.
25. Floyd A, Dedert E, Ghate S, Salmon P, Weissbecker I, Studts JL, et al.
Depression may mediate the relationship between sense of
coherence and quality of life in lung cancer patients. J Health Psychol.
2010;16(2):249–57.
26. Langius-Eklöf A, Lidman K, Wredling R. Health-related quality of life in
relation to sense of coherence in a Swedish group of HIV-infected patients
over a two-year follow-up. AIDS Patient Care STDS. 2009;23(1):59–64.
27. Stankūnas M, Kalediene R, Starkuviene S. Sense of coherence and its
associations with psychosocial health: results of survey of the unemployed
in Kaunas. Medicina (Kaunas). 2009;45(10):807–13.
28. Gerasimcik-Pulko V, Pileckaite-Markoviene M, Bulotiene G, Ostapenko V.
Relationship between sense of coherence and quality of life in early stage
breast cancer patients. Acta Medica Lituanica. 2009;16(3):139–44.
29. Gana K. Is sense of coherence a mediator between adversity and
psychological well-being in adults. Stress Health. 2001;17:77–83.
30. Kivimäki M, Vahtera J, Elovainio M, Lillrank B, Kevin MV. Sense of coherence
as a mediator between hostility and health: Seven-year prospective study
on female employees. J Psychosom Res. 2002;52:239–47.
31. Cohen O, Savaya R. Sense of coherence and adjustment to divorce among
Muslim Arab citizens of Israel. Eur J Pers. 2003;17:309–26.
32. Hogh A, Mikkelson EG. Is sense of coherence a mediator or moderator of
relationships between violence at work and stress reactions? Scand J
Psychol. 2005;46:429–37.
33. Ying YW, Lee PA, Tsal JL. Predictors of depressive symptoms in Chinese
American college students: Parent and peer attachment, college challenges
and sense of coherence. Am J Orthopsychiatry. 2007;77(2):316–23.
34. Kimhi S, Eshel Y, Zysberg L, Hantman S, Enosh G. Sense of coherence and
socio-demographic characteristics predicting posttraumatic stress symptoms
and recovery in the aftermath of the Second Lebanon War. Anxiety Stress
Coping. 2010;23(2):139–52.
35. Braun-Lewensohn O, Sagy S, Roth G. Brief report: Adolescence under
missile attacks: Sense of coherence as a mediator between exposure and
stress-related reactions. J Adolesc. 2011;34:195–7.
36. Tang ST, Cheng CC, Lee KC, Chen CH, Liu LN. Mediating effects of sense
of coherence on family caregivers’ depressive distress while caring for
terminally ill cancer patients. Cancer Nurs. 2013;36(6):E25–33.
doi:10.1097/NCC.0b013e31826fc90d.
37. Wiesmann U, Dezutter J, Hannich HJ. Sense of coherence and pain
experience in older age. Int Psychogeriatr. 2014;26(1):123–33.
38. Krok D. Sense of coherence mediates the relationship between the religious
meaning system and coping styles in Polish older adults. Aging Ment
Health. 2015;19:1–8. doi:10.1080/13607863.2015.1056772.
39. Lundberg O. Childhood conditions, sense of coherence, social class and
adult ill health: exploring their theoretical and empirical relations. Soc Sci
Med. 1997;44:821–31.
40. Albertson K, Nielson ML, Borg V. The Danish Psychosocial work environment
and symptoms of stress: the main, mediating and moderating role of sense
of coherence. Work Stress. 2001;15:241–53.
41. Selig JP, Preacher KJ. Mediation models for longitudinal data in
developmental research. Res Hum Dev. 2009;6(2–3):144–64.
42. Baron RM, Kenny DA. The moderator-mediator variable distinction and
statistical consideration. J Pers Soc Psychol. 1986;51:1173–82.
43. Montazeri A, Harirchi I, Vahdani M, Khaleghi F, Jarvandi S, Ebrahimi M, et al.
The European Organization for Research and Treatment of Cancer Quality
of Life Questionnaire (EORTC QLQ-C30): translation and validation study of
the Iranian version. Support Care Cancer. 1999;7(6):400–6.
44. Rohani C, Abedi H-A, Langius-Eklöf A. The Iranian SF-12 Health Survey
version 2 (SF-12v2): Factorial and convergent validity, internal Consistency
and test-retest in a healthy sample. IRJ. 2010;8(12):4–14.
45. Rohani C, Khanjari S, Abedi H-A, Oskouie F, Langius-Eklöf A. Health Index,
Sense of Coherence Scale, Brief Religious Coping Scale, and Spiritual
Perspective Scale: Psychometric Properties. J Adv Nurs. 2010;66:2769–806.
Rohani et al. Health and Quality of Life Outcomes  (2015) 13:195 Page 8 of 9
46. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al.
The European Organisation for Research and Treatment of Cancer QLC-C30;
A Quality of Life Instrument. J Natl Cancer Inst. 1993;85(5):365–76.
47. Ware Jr JE, Kosinski M, Turner-Bowker DM, Gandek B. How to Score Version
2 of The SF-12® Health Survey (With a Supplement Documenting Version 1).
Lincoln, RI: QualityMetric Incorporated; 2002.
48. Forsberg C, Björvell H. Swedish population norms for the GHRI, HI and
STAI-state. Qual Life Res. 1993;2:349–56.
49. McKinnon DP, Fairchild AJ, Fritz MS. Mediation analysis. Annu Rev Psychol.
2007;58:593–614.
50. Preacher KJ, Hayes AF. Asymptomatic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models.
Behav Res Methods. 2008;40:879–91.
51. Austin PC. Using the bootstrap to improve estimation and confidence
intervals for regression coefficients selected using backwards variable
elimination. Stat Med. 2008;27:3286–300.
52. Fritz MS, Mackinnon DP. Required sample size to detect the mediated
effect. Psychol Sci. 2007;18(3):233–9.
53. Cohen J, Cohen P. Applied Multiple Regression/Correlation Analysis for the
Behavioral Sciences. New Jersey: Lawrence Erlbaum Associates Publishers; 1988.
54. Plichta SB, Kelvin EA. Munro’s Statistical Methods for Health Care Research.
Philadelphia: Wolters Klumer Health/Lippincott Williams & Wilkins; 2013.
55. Suresky MJ, Bekhet AK. Sense of coherence and quality of life in women
family members of the seriously mentally ill. Issues Ment Health Nurs. 2008;
29:265–78.
56. Hyphantis T, Palieraki K, Voulgari PV, Tsifetaki N, Drosos AA. Coping with heath-
stressors and defense styles associated with health-related quality of life in
patients with systemic lupus erythematosus. Lupus. 2011;20(9):893–903.
57. Nesbitt BJ, Heidrich SM. Sense of coherence and illness appraisal in older
women’s quality of life. Res Nurs Health. 2000;23:25–34.
58. Sprangers MA, Schwartz CE. Integrating response shift into health-related
quality of life: a theoretical model. Soc Sci Med. 1999;48(11):1507–15.
59. Moons P. ACHA Q and A: Quality of life in congenital heart disease. In: A
publication of the Adult Congenital Heart Association. http://www.acha
heart.org/Portals/0/pdf/Library%20Education/Quality%20of%20Life%
20in%20CHD.pdf. Accessed 10 Jul 2014.
60. Flensborg-Madsen T, Ventegodt S, Merrick J. Sense of coherence and
physical health. A review of previous findings. Sci World J. 2005;5:665–73.
61. Wiesmann U, Niehörster G, Hannich H-J. Subjective health in old age from
a salutogenic perspective. Br J Health Psychol. 2009;14:767–87.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Rohani et al. Health and Quality of Life Outcomes  (2015) 13:195 Page 9 of 9
